should try to limit the amount of time their child spends outdoors in vigorous activity if the air quality is unhealthy. In view of the emerging epidemic of chronic disease in low-and middle-income countries, the vicious cycle of rapid urbanization in such communities resulting in increasing levels of air pollution and its consequent effects on chronic diseases, as well as the limited financial resources of these countries for planning effective air pollution control programs, public health and regulatory policies for air quality protection should be integrated into the main priorities of primary health care system and into the educational curriculum of health professionals.
Health hazards of air pollution
Air pollutants have many adverse effects on various body organs with short-and long-term health consequences. A summary of the health hazards of air pollution is presented in Table 1 .
Susceptibility of children health to air pollutants
Infants and children are among the most susceptible age groups for air pollutants, because they may have greater exposure than adults to air pollutants, this is especially important during summer time with highest smog levels; they have higher respiratory rates than adults, and consequently higher exposure to air pollutants. The mouth breathing of infants and children bypass the filtering effect of the nose, and they would inhale higher levels of pollutants than adults. Children generally spend significantly more time outdoors than adults, In addition, the children's immune systems and developing organs are still immature (Kim, 2004) .
Long-term effects of air pollutants on children's health
Air pollutants have various adverse effects from early life, some of the most important harmful effects are perinatal disorders, infant mortality, respiratory disorders, allergy, malignancies, cardiovascular disorders, increase in stress oxidative, endothelial dysfunction, mental disorders and vitamin D deficiency. However, till now most focus has been on the short-term respiratory effects of air pollution on children's health. In this chapter, we highlight the wide range of hazards of air pollution from early life, and their possible implication on chronic non-communicable diseases of adulthood. The late-onset effects of air pollution in early life may be related to many chronic diseases later in life. Most chronic non-communicable diseases originate from early life, however studies about the relationship of environmental factors, notably air pollution, with risk factors of chronic diseases are scarce in children and adolescents.
Exposure to air pollutants in early life and chronic diseases in adulthood
Many studies have documented the effects of criteria air pollutants on low birth weight and or prematurity .There is a growing body of evidence about the association of intrauterine growth retardation and low birth weight with increased risk of chronic non-communicable diseases such as obesity, hypertension and cardiovascular disease later in life (Sinclair et al., 2007) . Furthermore, prematurity can be associated with higher risk of chronic diseases (Evensen et al., 2008 There are positive associatio daily attack and mortality, i associated with stroke attac increase in PM(10) was asso stroke daily attack and 0.70 mortality . As for PM(2.5) O μ g/m(3) increase in stroke mortality.
Power et al., The relationship of long-term traffic exposure (NO2 level by residence) and diabetes mellitus is documented (Brook et al., 2008) . The first biological support for this finding comes from our study that demonstrated an independent association of exposure to air pollutants, notably PM 10 , with markers of insulin resistance among children and adolescents (Kelishadi et al.,2009) , as cited in the statement of the American Heart Association (Brook et al.,2010) . These findings suggest that the systemic responses to long-term exposure to air pollutants could potentially increase the risk for development of the metabolic syndrome, hypertension and diabetes mellitus. Some study findings on the association of air pollution with surrogate markers of atherosclerotic cardiovascular diseases in children and adolescents is presented in Table2. Table 2 . Summary of studies assessing the effects of criteria air pollutants on inflammation, coagulation, oxidative stress and endothelial dysfunction among children and young adults
Reference

Environmental factors, lifestyle behaviors and chronic diseases
Usually improper lifestyle habits and low educational levels have been considered as the underlying process of the role of low socio-economic position in early life as a predisposing factor for future chronic diseases (Power, et al., 2007) and mortality (Strand & Kunst, 2007) , the exposure to air pollutants and its effects on low birth weight and premature birth might have an additional role in this regard. Lifestyle modifications and strengthening primary care in health system are suggested as the main strategies to prevent and control chronic diseases in low-and middle-income countries (Miranda et al., 2008) . The association between air pollution and chronic diseases may be mediated through systemic inflammatory responses (Brook et al., 2004; Holgate et al. 2003) . Generating 125 reactive oxygen species is considered to be linked to a variety of environmental factors. The association of air pollution and inflammation/oxidative stress has been demonstrated (Huang et al., 2003; Ruckerl et al. 2006; Chuang et al., 2007) , even among healthy children (Kelishadi et al., 2009 ) who might have the early stages of atherosclerosis. Such association is also confirmed for air pollutants, notably particulate matters and surrogate markers of endothelial dysfunction and markers of vascular injury (Poursafa et al., 2011) . The effects of air pollution on inflammation, coagulation, oxidative stress and endothelial dysfunction from early life confirm the necessity of implications of these findings in relation to public health and regulatory policies for primordial/primary prevention and control of adult chronic diseases from childhood. The prevalence of malignancies are rapidly accelerating worldwide. Although lifestyle behaviors as smoking (Dominguez et al., 2006) , as well as unhealthy dietary and physical activity habits leading to obesity and diabetes are known as a major contributing factor in this regard (Hjartåker et al.,2008) , air pollution should be considered as another potential risk factor for developing countries (Nejjari et al.,2003) especially Asian countries , where cancer has become an emerging health threat (Park et al.,2008) .This issue is particularly important for children who are susceptible to short-term and long-term effects of air pollutants.
Conclusion
Air pollution is a global health issue with serious public health implications particularly for children. Usually respiratory effects of air pollutants are being considered, the importance of other health hazards should be highlighted. In addition to short-term effects, exposure to criteria air pollutants from early life might have long-term hazards principally on chronic non-communicable diseases as cardiovascular diseases and cancers. In view of the emerging epidemic of chronic disease in low-and middle-income countries, the vicious cycle of rapid urbanization in such communities resulting in increasing levels of air pollution and its consequent effects on chronic diseases, as well as the limited financial resources of these countries for planning effective air pollution control programs, public health and regulatory policies for air quality protection should be integrated into the main priorities of primary health care system and into the educational curriculum of health professionals.
